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DISC DRIVING APPARATUS 



BACKGROUND OF THE INVENTION 



5 The present invention relates to a disc driving apparatus 

equipped with an optical pickup for reproducing or 
reproducing /receding ^f^informat ion on an optical discp^and^in 
particular, jlt^relates to fthi^disc driving apparatus^ being) uu^A^ 
suitable forjSO-called[aCD-ROM drive, a DVD-ROMdrive, and a DVD-RAM 
10 drive, etc. 

A 

(As a^laser light generation de^ce^|d an optical disc 

read-out /write-in aj^ge^atus equipped ^(with it, according toj 

{conventional art , as wasjj^iescribed in, for example, Japanese Patent 

Laying-Open No. Hei 10-283650 (1998) (conventional art 1 )Q there). 4-^ 

15 £_s know^ such a device, (In which) a thermally conductive sheet is 

A 

disposed between a first heat radiation member .and a second heat 

yfcjU of OtT^&c* 

radiation member, wherein/(a^ contacting areajis increased between 
the first hjeat radiation member and the second heat radiation member, a/j 
[comparin^to the case where (the) both merabers^ire^contacttfl with^ J^^J ^Ji 
20 directlyQ* "thereby ^ radiating heat, (being)/ generated tna| 
semiconductor laser element (as a heat-generating elemen^, vlnto 
the second heat radiation member effectively, so as to cool down 
the semiconductor laser element with high efficiency. 

Also, {asj an optical pickup^ according to the conventional) 
25 (art, asjwas described in , for example, Japanese Patent Laying-Open 

No. Hei 6-111357 (1994) (conventional art 2 )(^ there is also known) D ^ 
such an optical pickupfwitfi^using a prism made of plastic therein, 
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(for providing an optica^picku^that can detect an excellent signal 

without^sllif ting of (ai^op^i^al ^JJ*£jp w ^ th ^ n ^I^^c' ast:i ' c P r i sm due 
tophange of temperaturej^wherei^jpi spacer for^_se^pf heat insulation 
is [g^r^between an optical system^feist^ucting) the optical pickup 
5 and a silicon substrateQ on which a laser diode, y as (thd^ieat 
generating element, is provided for emitting a laser light; into 
the optical system, so as to form a layer of (an) air having low 
thermal conductivity, thereby enabling radiation of heat 
{conducting from the laser diode into the silicon substrate. 

10 However , . in (thosejlconventional arts 1 and 2, there is no 

disclosur^^bou€)deterioration(oi^[the lifetime of parts or elements, 
erroneous operation, or/v decrease in / reproducing/recording 
accuracy, accompanying (with}| non-uniform local temperature 
distribution, due to thermal interference between (the] ad jacent* y 

15 disposjpWKW^(of th^ heat generating elemen^and/or heat generation 
o^fthe^heat-generating elementQitheref ore, there is a possibility 
that, in a case where plural numbers pf. heat-generating elements 
are disposedA, neighboring (witfj^eacn other, due to the thermal 
interference between the heat-generating elements, elements 

20 having^ small heat generation amount and/or gnesj|of low 
heat-resistance or endurance are affected with the thermal 
inf luencesjby other heat-generating elements, thereby causing (the/ 
deter iorationjoi^he lifetime of elements , ^h^erroneous operation, 
and/or [th^decrease in; reproducing/recording accuracy. 

2 5 Namely , in general , within a disc drive or apparatus equ igpped <^ 

with^h^optical pickup, there are mounted a laser diode{generating)^ 
heat when it ^ondiifc^^ecording/reproduc^^St operation, a laser 
driver circuit board, a high frequency module, and plural numbers 
of parts or elements, such asQa driver coil for use in an objective 

30 lens driver, etc., to be connected thermally, in a pickup housing 
made of metal, and heat generation of those heat-generating 
elements causes ^hej^Local non-uniform temperature distribution 
within the pickup housing, thereby causing^h^thermal interference 
between those heat-generating elements. In particular, 
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Accompanying) witty mult i-functic^is ^f^the disc^^i^ve^apparatus , 
various disc drive apparatuses (ar^jdevelopedCbeingjjequipped with A 
CD-R/RW function f or (recoding^|inf ormation on the disc, A DVD-R/RW 
function for a disc of much larger recording capacity, and/or^ 
DVD-RAM function, etc. In those disc drive apparatuses, the 
detection light (i.e., a laser light beam) em^^ed^rgm^the laser 
diode provided within the optical pickup (conies' 1 to b^a very large 
(in thejoutput (thereof, and al^g^alarg^ number of heat-generating 
elements must be dis^os^d^e^hbQringj with each other (closel^, 
due to a demand^(of small-sizing^ thereof. Becausj^jpf those 
heat-generating elements , the following problems ar^(caused)within 
the optical pickup: 

( 1 ) Thermal interference due to the (neighboring^disposition 
of the heat-generating elements; 

15 (2) Thermal deformation due to ^thejj^locally non-uniform 

temperature distribution; 

A \ 

(3) (Th^deterioration (o^the lifetime of elements due to 
[thS heat; and 
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(4) ^rh^Alocal rise^up of^temperature (within anj inside of 
20 the apparatus due to heat radiation from the elements functioning 
as^heat source, and erroneous operation or malfunction in a circuit 
system. 



SUMMARY OF THE INVENTION 



An object^ according teethe present invention^} is to provide 
25 a disc driving apparatus, wherein (the) t^ejmal interf e^^ce^isj^ 
reduced between(the)heat-generating elements^disposed (neighbor inq)* 
with each other, in particular, in the optical pickup, so as to 
(achieve the protectioii ofWthe heat-generating element^.from 
deterioration (onj^the lifetime thereof, thereby (haVing^high 1 
30 reliability. 
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Another ob jectj/ according tojythe present invention^ is to 
provide a disc driving apparatus, wherein (th€^ thermal interference 
is reduced between (the) heat-generating elements disposed 



^eighbbrin^ith each other, in particular, in the optical pickup, 
5 so as to enable protection of the heat-generating elements from 
deter iorationjbr^the lifetime thereof, and^a shift of the detection 
liqht is made small, as well, so as to improveH the accuracy in 
reproducing o^j^^producing/recording, thereby^ having high 
reliability and ^also (6eing| able to achieved reproducing or 
10 reproducing/recording of information with high definition. 

A further/other) object^ according toj^the present invent ion^J 
is to provide a disc driving apparatus, wherein (the) thermal 
interference is reduced between the heat-generating elements 
disposed(heighBoringJ|With each other, in particular , in the optical 

15 pickup, so aj^Jtj^^b^ of the heat-gener^^g^lements 

from deterioration (on) the lifetime thereof, ancl y strength or 
riqidity of a pickup housing is secured, as well, so as to improved! ^ 
the accuracy in reproducing or reproducing/recording, thereby A 
having high reliability and^alsofbeing^able to achieve^ reproducing 

20 or reproducing/recording of information with high definition. 

First, according to the present invention, for 

accomplishing the above-mentioned objects, there is provided a disc 

A 

driving apparatus , comprising: a housing|o|a disc drive ; a rotation 
mechan^smyjbeing received) within jsaidj^ousing (and) for rotating a 

25 disc; kan optical pickup mechanism j(being received) within said 
housing (and] for reproducing or Reproducing/recording (ofj 
information on the discQ^ wherein : saidjjoptical pickup mechanism 
has an optical pickup and a driving mechanism for_^lriving said 
optical pickup in^padial direction of said disc^saidjpptical pickup 

30 comprises a pickup housing made of metal, in which are mounted 
a laser diode emitting a detection lights for reproducing or 
recording (the) information on said disc, a laser driver circuit 
board for controlling said laser diode, ^^^b^^t^ve lens driver 
. for guiding the detection light ^emitted from^to a predetermined 
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position on said disc and for guiding reflection light from said 
disc onto an optical detector, optical parts, including a lens, 
a prism, a mirror therein, and an optical detector for dete^^ing 
said detection lightf; and said pickup housing mounts saidLlaser 
5 diode and feaid\ laser driver circuit board^with connecting them} 
thermal l^Q to be disposed (in] adjacent (wit^each other, while 
providing a thermal separation portion for thermally separating 
(between] said laser diode and said laser driver circuit board. 

Second, according to the present invention, for 

10 accomplishing the above-mentioned object?, there is also provided 

K Jp\ 

a disc driving apparatus, comprising : a housing joQja disc drive; 
a rotation mechjur^Lsm^(being received] withJ^isa^Ld housing JandJ for 
rotating a disc;jan optical pickup mechanisny(being received^within 
said housing (and] for reproducing or i^producing/recording (of] 
15 information on the discj^ wherein: saidjjoptical pickup mechanism 
has an optical pickup and a driving mechanism for -driving said 
optical pickup in^radial direction of said discos a xc|)ppt real pickup 
comprises a pickup housing made of metal, in which are mounted 
a laser diode for emitting a detection lightj for (the} use \ofy a CD 
20 system, so as to reproduce or record (the} information on said disc, 
a laser diode for emitting a detection lightjiror ^the] use Cef)pVD 
system, so as to reproduce or record^he^information on said disc, 
a laser driver circuit board for controlling said laser diode for 
(the} use (ofjithe CD system, an objective lens driver for guiding 
25 the detection light jemitted from to a predetermined position on 
said disc and for guiding reflection light from said disc onto 
an optical detector, optical parts, including a lens, a prism, 
a mirror therein, and an optical detector for dete^ing said 



detection JL4ghtQ_ and s^id pickup housing mount| saidj^Lase^diode 
for (the^us^^J)CD, (saidfrlaser diode^for the use^fjDVD, js^ai|daser^j 
driver cirqwit . ±)oard and (saidjtob jective lens driver(7 withj^ 
Connecting them] tnermallyj^ wherein said laser diode for the usej 
(of CD and said laser driver circuit board are]disposed (in) adjacent 
(witfi)*each other, while providing a thermal separation portion for 
35 thermally separatingjbetweenj a side of said laser diodes f or (the) 
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use(o^CD and DVD and a side of said laser driver circuit board 
and said objective lens driver. 

Third, according to the present invention, for 
accomplishing the above-mentioned object?, there is further 
provided a disc driving apparatus r , comprising : a housing BS)a disc 
drive; a rotation mechanism )(being receive^ wi^iijri^s^ id housing 
{an<3}f or rotating a disc ;jan optical pickup mechanisin^eing receive?) 



within said housing \andjf or reproducing o^reproducing/recording 
^^information on the disc^wherein: saidjjpptical pickup mechanism 

10 has an optical pickup and a driving mechanism for driving said 
optical pickup inj^radial direction of said discf; said^pptrcal pickup 
comprises a pickup housing made of metal, in which are mounted 
a laser diode for emitting a detection lightj^or (the} use (oijjCD , 
so as to reproduce or record (the) information on said.disc, a laser 

15 diode for emitting a detection light|for (feh^ usej(&f) DVD, so as 
to reproduce or record ^he]inf ormation on said disc, a laserd^iver 
circuit board for controlling said laser diode f or (fch^) use (oSjiCD , 
an objective lens driver for guiding the detection light^emitted 
to a predetermined position on said disc and for guiding reflection 

20 light from said disc onto an optical detector, optical parts, 
including a lens , a prism, a mirror therein, and an optical detector 
for detecting said detection l^hr^arid saicjjjpickup housing is 
defined by a sidewall formed all argund^tnereof and a bottom wall, 
and said laser diodes f or (the)use (ofJ.CD and DVD^ said laser driver] 

25 (cirpuit board and said objective lens driver are mounted therein^] 

(with thermally connecting thereamgngl, wherein said, laser diode s ) 
for (EJie}usej(of) CD and said laser driver circuit board^are disposed 
(Imad jacent fwjLtftjjeach other, while providing a thermal separation 
portion f ort^ermally separatinc(betweenja side of said laser diodes 

30 for (th£) use(pf)jiCD and DVD and a side of said laser driver circuit 
board and said objective lens driver. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is an exploded perspective view of a disc driving 



apparatus, according to a first embodiment of the present 
invention ; 



Figs. 2(a) and 2(b) show a plane view and a cross-section«3 
v^ew of an optical pickup in the disc driving apparatus (mentioned) 
^ ^bovej; 

Figs. 3(a) and 3(b) show a plane view and a cross-section^ 
view of an optical pickup in the disc driving apparatus, according 
to a second embodiment of the present invention; and 

Figs. 4(a) to 4(d) ar^(views for explaining) the condition 
of thermal flow-through in the disc driving apparatus (mentioned] 
(abov^. 

DESCRIPTION OF PREFERRED EMBODIMENTS 



Hereinafter, embodiments according to the present invention 
will be^ully explained^(By ref erring) to the attached drawings. 
However , /same reference numerals indicate the same elements or 
equivalents thereof in each of ^embodiments . 

First , JL explanation will be given (oi^jl a^^^t^^bodiment 
according to the present invention^ by ref erringjyco Figs. 1 to 
3. 

First of all, the (total) ^structure of the disc driving 
apparatus according to the prg^enjt embodiment and the operation^ 
thereof will be explained (by refet^ing^to Fig. This Fig. Djis 
an exploded perspective view of the disc driving apparatus 
according to the first embodiment of the present invention. 

A di^c driving apparatus 40, being a DVD-ROM apparatus 
corresponaIng^(thg)CD-R/RV^ comprises a disc driver housing 41 (as) 
^the structu^^bhereoj, a disc loading mechanism for carrying a 
disc 1 into^jan inside} of the disc driver housing 41 (or out from) 
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^the disc driver housing 4lJ, and a reproducing/recording mechanism 
for reproducing/recording information on the disc 1 . This disc 
driving apparatus 4 0 is installed, for example, within a computer 
apparatus, to be used therein. Further, the present invention is 
5 applicable tofwithin a certain extend of the structure , being common) 
for corresponding to] j^such as a CD-ROM drive, a DVD-RAM drivejS, 
etc . 

The disc driver housing 41 (comprises^ sidewalls 42 in a 
rectanoular shape fcm a\plane view (thereof^, a mechanical base 7 
10 formed withir^tftis) siviewalls 42, a top cover for covering over 
an upper surface opening of the sidewalls 42, and a bottom cover 
9 for covering a lower surface opening of the sidewalls 42 , (whereby ^fk^xiL 
defining an inner |s^ace Igei^igJ almost closed j[with them}, so as to 

15 since thadisadxiver housing 4 ^(l^)thint(48ttQji the thickness thereof, ^ <\ 
r ^(tpon thejdemand \of smal Jr-sizing of the apparatus , [to be small in) 
(the inner space, therefore accompanying with the larg^^a^^it^ 
(of the heat-generating .elements!, the thermal condition5,(require) 
(fori the elements \ stored v (comes tb be soever) or strict. And, in a 
20 front panel 10 (constructing) a front surface of^the sidewalls 42 A 3u^4 
is |orme^^^ansppjtatio^or access opening 10a f orjcarrying out/ in} 
a disc tray 1 lj^therethrough . 

The disc loading mechanism comprise^Tj the disc tray 11^ 

including a mounting portion 11a for mounting ^the)|disc thereon, 

25 a transportation or access driver mechanism for carrying the disc 
tray 11 into the disc driver housing 41 through the access opening 
10a, so as to mount^a spindle motor 2 [on itj, a disc clamper 3 for 
fixing the disc 1C being mounted with the spindle motor thereoiQ 
(td^ turn tableof the spindlemotor 2 , and an up-down driver mechanism 

30 for moving a unit mechanical chassis 5, so as to fix the spindle 
motor 2 by means of (a>disc clamper 3. The^^cp^s driver mechanism 
and the up-down driver mechanism (is made up witiija loading motor, 
a gear for transmitting driving force of a motor, and a driving 
force transmitting member, etc. Also, the disc clamper 3 is attached 
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(orijjthe top cover 8 at a predetermined jpot ion) jthereof . 

The reproducing/recording mechanism comprises^ a rotation 
driver mechanism for rotating the disc 1, ]^an optical pickup 
mechanism for performing reproducing/recording of information on 
5 the rotating disc l^),Tn more detail^ (thereof), it comprises the 
unit mechanical chassis 5 , a unit holder, the spindlemotor 2 mounted 
on the unit mechanical chassis 5, .the optical pickup 4 mounted 
on the mechanical chassis 5, and^a)jdisc clamper 3 attached on the 
top cpver 8 . Further , the disc ] 
10 H;ft)ya disc-like shape (thereoj 



top cpver 8* Further, the disc 1 is an information recording medium 



The unit mechanical chassis 5 is formed in about a rectangular 
shape on the top plane view thereof^ ar^dtxis attached on the unit 
holder (hot shown in the figure) at fever^^corners thereof through 
elastic members 6a-6d|. Further, the unit holder is inserted into 

15 the mechanical base 7*to be connected therewith. The elastic members 
6a-6d are provided for the purpose of attenuation of vibration 
and/or shock transmitted from (an) outside of the apparatus to the 
unit mechanical chassis 5. And, the spindle motor 2 has a turn 
table for mounting the disc 1 thereon, and^rotates the disc 1 at^ 

20 high revolution speed while holding it, together with^tl^^disc 
clamper 3, for the purpose of fUi^reproducing/recording^thereo:^. 
The disc clamper 3 (unattached (onjythe top cover 8 at^\the) position 
just above the spindle motor 2. 

Also, the optical pickup mechanism comprises the optical 
25 pickup 4 for reproducing information on the disc l^which is mounted 
on the spindle motorjand for recording information thereon, and 
a radial direction driver mechanism for shifting or moving that 
optical pickup 4 inllifjr the radial direction of the disc 1. 

Herein ^explanation will be given (onj^the total operation 
30 of such (the^disc driving apparatus 40. The operation of the disc 
driving apparatus 40 is^j^de up ^itR^a disc loading operation (of 
(transporting the)disc lj^into the disc drive housing 41, so as to 
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bring the disc 1 into a reproducible or recordablc^condit ion thereof , 
and a reproducing/recording operatiori^^r^ perf^mirig (the) 
reproducing/recording of the disc 1 which^(i£?) loaded j(Int<5f. 

The disc loading operation will be explained. First, the 
5 access driver mechanism of the disc loading mechanisp is actuated, 
(thereby) to (makefrthe disc tray ll 4 (gro jecting out from] the access 
opening 10a (in the condition shown in (the) Fig. 1 )Qj andjaf ter the 
disc 1 is mounted on the mounting portion 11a, the access driver 
mechanism is actuatecQ againQ to carry the disc tray 11 into (an) 

10 ^inside of) the disc drive housing 41, thereby mounting it on the 
turn table of the spindle motor 2. Next, for fixing it by means 
of the disc clamper 3 which is provided on the surface of the top 
cover 8, opposing (to) the disc 1, the spindle motor 2, tlje^ogtical 
pickup 4, and the unit mechanical chassis 5 holding thosej^thereon 

15 are elevated by means of the up-down driver mechanism, as one unit . 

(Explainingythe reproducing/recording operation, under the 
condition that the disc 1 is loaded into the disc drive housing 
41 (to be>f ixed^itfi^the spindle motor 2, the spindle motor 2 rotates 
at ^h^predetermined ^evolutio^ speed, thereby to rotate the disc 
20 1. Under this condition, the reproducing and recording of 
information (on the information) on the discjby shifting or moving 
the optical pickup 4 provided on the unit mechanical chassis 5 
in the radial direction of the disc 1. 

Next ^explanation will be given(oril(the details of the optical 
25 pickup 4 (mentioned above, by referringj^o Figs. 2(a) and 2(b). 
(The) Figs. 2(a) and 2(b) show a plane view of the optical pickup 
in the disc driving apparatus (shown in the)jFig. 1 and (the)fs 
cross-section^ view tAereo ^Further , (tlv^^ plane} 
(view, while the) Fig. 2(b) (the A-^cross-sectior^iew^in (the) Fig . 
30 2(a). 



The optical pickup 4 comprises a pickup housing 24 for 
mounting each/elements^f the partsT) which are necessary for the 
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reproducing/recordingi. This pickup housing 24 of a box type is 
made ofyjnetal material having good thermal conductivity, such as 
aluminum, magnesium, zinc, etc., and is made up (witfi)|sidewalls 
24a and a bottom wall 24b, to be formed in about a trapezoidal 
5 shape) in the plane view thereof. On the sidewall 24a a^one side 
(i.e., ^.r^the upper side in ^he) Figs. 2(a) and 2(b) ) A is formed 
an opening 24c, through which a guide bar 21 penetrates, anc ^J^^ 
(^2 j) slide bearinqs 22 are inserted with pressure into (bot^end 
portions ^thin)Jthis opening 24c. Also, on the sidewall 24a at 

10 the other side (i.e. , ^he lower side in^h^Fi^gs^ 2(a) and 2(b) )^$Jt^ 
is formed a bearing 23 therewith as aHl \^it;(Wh^<^^ 
.therefrom. And, {thejguide bair21 extendttotor ^both sides A for axially 
supp^tiiv^th guide bar 21 extending in both 

sides for axially supporting) the bearing 2 3 fere provided on botfi) 

15 §ide of the pickup housing 24). With thisj, the pickup housing 24 

is movable in the radial direction of the disc 1 (in the horizontal . 
direction^ in (the) Fi^s^^2(a) and 2(b)), thereby being supported^ 
freely slidable witnja guiding axis of the guide bar 21. 

Within (an inside oj the pickup housing 24/are ^rovided^pagts 
20 or elements, such as, two ([2)) detector systems f or [the}use(of);both 
CD and DVD, respectively. Namely, the pickup housing 24 comprises/:} 
a laser diode 27 (of wavelength: 780 nm) f or (the) use(of)/CD , a laser 
diode 28 (of wavelength: 650 nm) f or (thg) use (p^DVD, both/as (thej^ 
detection light source, a prism 31 for guiding those detection 
25 light*jupon the disc 1 , a mirrcj^30, a collimator lens 32, a common 
photo-detector 34, f or (the)use K both(pJ)JiCD andjDVD, for detecting 
the reflection light from the disc 1, a driver circuit board 29 
for the laser diode 27 (for the use of CD (hereinafter, only 3for 
CDr)l, a driver circuit for the laser diode 28 for [the use of DVDJ 
[^hereinafter , only "fo^DV^jj, a high frequency module, and a front 
monitor 35, (etc.^J as well as(/)an objective lens driver 26, which 
is equipped with an objective lens for determining the detection 
light on the disc 1 at a predetermined position accurately, etc. 



30 



(For the purpose of|dispositions of those parts or elements, 
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the pickup housing 24 is formed in \the^box-like shape, wherein 
the laser diode 27 for CI^, the laser diode 28 for DVI^, the 
photo-detector 34 and so on are attached at^cut-out portion (or 
an opening-like pgrtion) provided on a sidewall 24a of the pickup 
housing 24, while;other optical parts or elements are mounted on 
a bottom wall 24b within tan inside of\the pickup housing 24, and. 
further^the laser driver circuit board 29|on a lower surface of 
the bottom wall 24b. 



Among the parts or elements mentioned above, (beingkinstalled 

ClUXSU^v jtya^t^fc c^aju^jSj^ •* 
10 within the optical pickup 4,^the followings accompany with] heat 

generation thereof] when th^^j^pparatus performs (the? 

reproducing/recording operatiorfc^ithe driver coil, which is used 

in the objective lens driver 26, the laser diode 27 for CD, the 

laser diode 28 for DVT},, the laser drjver^circuit board 29, the 

high frequency module - .etc. , and thoseiare mounted on the pickup . 

housing 24^hile being connectedjtherewith(thermall^. With this^, 




heat^andfrises upltemperature thereof. Also, those heat-generating j » 
20 elements are^ disposed |to be ad jacent£witfi|jeach othjr^in ^icinity] 
{thereof, inj/the (tendency o£) recent demands for (smalls-sizing of 
the optical pickup 4 . In particular, the laser diode 27 for CD A 
and the laser driver circuit board 29 are disposed very close to 
each other. In addition, the laser diode 27 for CDjiincreases(ug) 
25 (an^output (thereof) remarkably ,^n particular when performing jtjie)c\ 
recording operation, comparftawj to that when performing fthe)?\ 
reproducing, thereby increasing the heat generation (with thisTJj 
however, in general, it has a low heat-resistance temperature. 

Q=md^ pickup housing 24Jis provided a thermal 

30 separation {gortiofi)jat (Ehe^position between the laser diode 27 for 
CDjand the laser driver circuit board 29 , for the purpose of thermally 
seDjirati^ them^This thermal separation/portion} is extended, so 



thftfe) s ide of ^th^se^^er^ircui^rd 
lens driver 2 6^is separated^ romffa) side of^the laser diode 2 7 for 



2,9 and the objective 
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CD/and the laser diode 2 8 for DVIj^ thermal 1^ , and this^Ls constructed 
with a slit port^n and a recessed gutter formed in the pickup 
housing 24 and \atyheat separation member 25. 

/ The heat separation member 25 is made of material^ beingji^^ <^ 

5 smaller ^ thermal conductivity (thereof} than that of the pickup 
housing 24, such as a PPC resin (polyphenylene sulfide), 
polycarbonate, polystyrene, etc., and it is so provided^) that it 
separates the laser diode 27 for CD(,} thermallyQ from the pickup 
housing 24, which is positioned between the laser diode 27 for 

10 CD^and the laser driver circuit board 29. In case of taking the 
strength or rigidity of the pickup hous ing 2 4 into the cons iderat ion , 
it is preferable to put in or. mix a material (ofi, such, as glass 
filler, etc., into the(martiaj| thereof , for (ris ing up)ythe rigidity 
thereof. This heat separation member 25 is fillljH up (within anji^j 

15 inside, of the. slitf,} which divides the bottom wall 24b into two,p^b>*^ 
£2)j, and^ within the recessed gutter on the lower surface sxde of 
the sidewall 24a on an extended line from this slit portion, so 
as to be formed as one unit. The recessed gutter of this sidewall 
24a is located in the middle between the laser diode 27 for CD, 

20 and the laser driver circuit board 29. In this manner, the heat 
separation member 25. is provided within the pickup housing 24, 
for the purpose of jheat separation between the laser diode 27 for 
CDj, which emits a large amount of heat ^neratigg^hen recording 
information onfth^disc^ojyresponding to the^CD-R/RWi, and the laser 

25 driver circuit board 2 9/ffor the use of) CDjwithin the housing. In 
other words, the heat separation portion 25 is providedC) so that 

the pickup housing 24 is divided into two/[(2)\ thermally, between 

v-c^ — 

the lasej: diode 27 for CDj,and the laser driver circuit board 29 



(for the use of);CDj. 

30 Also, the heat separation member 25 is provided almost jall)*^^. 

(over) the entire width in both directions of the pickup housing 
24, so as to separate the laser driver circuit board 29 and the 
objective lens driver 26 from the laser diode 27 for CDiand the 
laser diode 2 8 for DVIjO thermally. And, the prism 31, the mirror 
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30 and the optical detector 34 are positioned SrUthe same side 
|o^the laser diode 27 for CDAand the laser diode 28 for DVD^. 

As (was^mentioned ^nj^h^ above, the pickup housing 24 is made 
of (such thejjnetal material ^aluminum, magnesium, zinc, etc., and 
5 the thermal conductivity is about 200 kcal/mh°C for aluminum, about 
150 kcal/mh°C for magnesium, about 1 00 kcal/mh°C for zincQytheref ore^ 
the heat generated from the heat-generating elements 26 to 29 is 
preferably conducted to the pickup housing ^|.^ l b ^^| diated from 
the surface of the pickup housing 24. (in this case|, the thermal 

10 conductivity of the heat separation member 2 5 is about 0 . 2 kcal/mh°C 
since it is made of fthe)jtresin m^^^al^J^ith thisj, pu^ti^i^the 
heat separation member 25 between theim(enables) to (make asjj^about 
0.001 timesi small fas) the thermal flow-through within the pickup 
housing 24. And, as apparent from the Fig. 2^, (with the structure)^ 

15 fe,^ providing the heat separation memb^^ oji ;the bottom surface 
side within the pickup housing 24 (and being} covered on the side 
surface thereof with a^embe^of the pickup housing 24 , the housing 
and the heat separation member can be formed as one unit. 

Further, it is also possible to make the space of the slit 
20 portion and the recessed gutter formed in the pickup housing 24 
in a form of an air layer, (but not) ^filling up the space with the 
heat separation material 25. In this case, the thermal conductivity 
of the air is £ ^ >ut °- 03 kcal/mh°C, (being)ismaller than that of 
the material of /resin group£)j therefore^ it has a large effect on 
25 the heat separation, but the rigidity of the optical pickup 4 is 
lowered, (Tth^>the heat separatism mem^er^25 \^l^be^r^eded (to be) 
(provided) if ^e rigidity] is neces^j^forThe optical* pickup 4. 
Also, if the slit por^o^aind the recessed gutter in the pickup 
housing 24 are formed (liitya fin-like structure (i.e., a concave 
30 . and convex structure), in the case of being filled up with [the} 

air (therein) to f orm (the)/,air 1 ^g^ r ' it: is possible to improve /ari)*U 
effect of heat radiation intofartyair, remarkably, with the effect 
of heat separation. 
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With (such the structure of th^ optical pickup 4 (mentioned;./ 
- above, the heat generated from the laser diode 27 ^or^CD use is 
radiated upon the lo^wer^sj-de^of the pickup housing 24 ,xin the Figs . 
2(a) and 2(b), and ^ha^jfrom the laser driver jcj.rcuit board 29 
5 (Is radiated) upon the upper side of the housing, A in the Figs. 2(a) 
and 2(b)Q).Thereforey.t is possible to achieve an effective heat 
radiation, so that a uniform thermal distribution can be brought 
about over the pickup housing^ 4^. In this case, on the lower side 
of the pickup housing 24fj2eing>;eparated by the heat separation 

10 member 25, there are disposed the laser diode 28 for DVD use, and 
so on, which also generates (the) heat when the apparatus operates, 
and also on the upper side of the housingjthe objective lens driver 
26, i^c^However, since they do no have such (thd^large amount of 
heat generation as the laser diode for CD use, and also since the 

15 distance between those elements is larger than that between the 
laser diode 27 for CD use and the laser driver circuit board 29, 
as well as, in (the^ heat radiation volume by means of the pickup 
housing 24, ^therefore) the thermal interference is smaller than 
that between the laser diode 27 for CDjand the laser diode driver 

20 circuit board 29 f or ^the) CD use. 

In the present embodiment, a portion lies in the pickup 
housinq 24 beinq formed as one unit, where the laser diode 2 7 for 
CD^and the laser diode 28 for DVD,, the prism 31, the mirror 30, 
the lens 33, the optical detector 34, etc., are disposed, and it 

25 is not divided into sections by means of the heat separation member 
25(^thefl)ythe thermal deformation of the pickup housing 24 is small, 
therefore it is possible to make the relative positional shift 
and/or angular shift ( a tilt of the element ) between those elements 
small , thereby to improve the accuracy in the reproducing/recording 

30 operation • 

According to the present embodiment , it is possible to prevent 
(the) thermal interference from occurring between the e]^e^tsj^ 
provided within the optical pickup 4, therefore it [enables the) 
effective use of the pickup housing 24 as^h^ieat radiation member , 



-16- 




v thereby protecting the laser diodes 2 7 and 28 from deterioration 
[on^he lifetime jdue to the ^ a ^- With this, it is possible to obtain 
a disc driving apparatus(beingyiighly reliable and^able to achieve 
{the) high definition reproducing/recording . 

5 Next, (explanatio^^i^ .on! a second embodiment 



. . C^>^W 

accordinq to the present invention^ by referring) to Figs. 3 and 

j^tl- ^heJFigs. 3(a) and 3 (b) show a plane view and a cross-sectioij^ 

vxh^Stan pickup in the disc driving apparatus according 

to the second embodiment^ and in particular, the Fig. 3(a) the^ 

10 [plane view and the Fig. 3(b) .the B-B orossTrsection view in the^\ 

explaining aboutTjthe condition 

of flow-through within the optical pickupmentioned aboue. However, 

in this seco^d^^odiment ^explanation will be omittec^n apportions 

duplicatinc^with thosejin the first embodiment . Also , in this second 

15 embodiment , the constituent elements commonly provided in the first 

embodiment achieve the same effects thereof. 

The function of the optical pickup 4 is to reproduce or record 
information on the disc 1. For this reason, in the disc driving 
apparatus 40 ( see(Eh<^Fig . 1 ), there is provided a means for shifting 
20 or moving the optical pickup 4 to a predetermined position on the 
disc 1, and as a guide for it, in the side of the apparatus, for 
example, there is provided a main shaft guide bar 21 (j£he upper 
side v in(the\Figs. 3(a) and 3(b)) and a secondary shaft guide bar 
(jthe lower side^^^he) Figs . 3(a) and 3(b)). For supporting the 
25 pickup housing 24^{to be) freely slidable in the direction of the 
guide bars 21, two ((2) pieces of] slide bearings 2 2 (for the main 
shaft) are inserted with pressure onto the pickup housing 24, on 



the side of the main shaft guic|e bar 21, a^on the^sidejjoiy the 
secondary shaft guide bar^2l]^s formed! onl^ one ((1 jTjpiece^of the) 
30 slide bearing 23^with the housing as one unit. 

Within^an inside ofjthe pickup housing 24 , there are provided 
two ((2 ^detection systems f or (th%jCD and ^he)/ % DVD, i.e., the parts 
or elements, such as, the laser diode 27 (of wavelength, 780 run) 
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for ^hejCD use and the laser diode 2 8 (of wavelength , 650 nm) for 
^th^DVD use as the detection light source, the mirror 30, the prism 
31 ^gd the collimator lens 32 for guiding those^de^ection light 6**~« 
(uporl)X the disc If the optical detector 34 commonly^ for {use in)the 
5 CD and DVD, for detecting the reflection light from the disc 1, 
the driver circuit board 29 for the laser diode 27 for CD^, and 
the driver circuit and the high frequency module for the laser 
diode 2 8 for CE^, and the objective lens driver 2 6 equipped with 
the objective lens for determining the detection light on the disc 

io 1 at ^he^predetermined ^potion^accurately, etc - A mirror 30 is 
attached on (an) each upper surface of the laser diodes 27 and 28 
for CD^and DVI^, so that the detegtion light emitted from each of 
the laser diodes 27 and 28 i^^oOarized^ inftt an inner direction 
on the surface of the optical pickup 4 • For positioning those parts 

15 or elements therein, the pickup housing 24 is formed into (tli§)£\ 
box-like shape with the sidewall 24a and the bottom wall 24b, wherein 
the laser diode 27 for CI^, the J^sg^diode 2 8 for DVI^, the optical 
detector 34 , etc . , are mounted on^the bottom surface of the housing 
(being attached from the bottom surface side thereof, while the 

20 other optical parts or elements are mounted within (an inside of) 
the housing. 

With the present embodiment, the heat separation member 25 
is provided in the pickup housing 24 foi> separatingjthe laser diode 
27 for CDi, the laser diode 28 for DVD, the laser driver circuit 

25 board 29 and the objective lens driver 26 f rony(^he)other#£ thermally] 
within the [Inside of the) housing, among those mounted elements 
(accompany ing^heat generation therein when the apparatus operates . 
The pickup housing 24 is made of (th^metal material , such as aluminum, 
magnesium, zinc, etc. The heat separation member 25 is formed by 

30 using (theJ^PPC resin ( pol^henylene sulfide), polycarbonate, 
polystyrene, etc. (In case oF^taking the strength or rigidity of 
the pickup housing 24 into the consideration, it is preferable 
to put in or mix a material (ofi, such as glass filler, etc., into 
the martial thereof , for(rising upjthe rigidity thereof . The thermal 

35 conductivity is about 200 kcal/mh°C for aluminum, about 150 
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kcal/mh°C for magnesium, about 100 kcal/mh°C for zinc, and 0.2 
kcal/mh°C for the material o^r^si^ gr^^. Therefore, [puttingjjsthe 
heat separation members 25 ^enables to make^as about 0.001 times 
^small afe]j|:he thermal flow-through within the pickup housing 24. 

5 Further, it is also possible to separate them by making each 

of the heat separation members only in the form of a slit, thereby 
thermally separating them by an air layer. In this case, /the thermal 
conductivity of the air is A about 0.03 kcal/mh°C, being smaller 
than that of (Lh^jhaterial ofjresin group, (therefore) it has a large 

10 effect on the heat separation. However, since the rigidity of the 
optical pickup 4 is lowered, then) the heat separation member 25 
will be needed (to be provided} if jthej^rigidity is necessary for 
the optical pickup 4. Also, if the slit potion and the recessed 
gutter in the pickup housing 24 are formed(i^afin-like structure 

15 ( i. e. , a concave and convex structure) , in the case of being filled 
up with (thj^air (therein} to form jth^air layer, it is possible to 



improve^eff|ct of heat radiation intej(ari)air , remarkably, with 
the effect of/,heat separation. 

Also, as shown in the Fig. 3(b) , the heat separation members 
20 2 5 are provided from the bottom surface side of the pickup housing 
24, while the side surface thereof is covered with^fthe member) of 
the housing£}ytheref ore^it is possible to form the pickup housing 
24 and the heat separation member 25 togetheif^as one unit rigidly. 
Further, from th^^onsideratio^of separation from the hja^source 
25 portion, such (the^structure may be applicable^ that) jjthe heat 

generating-element is attached on the pickup portion as j^he^^^^^ 
element, and thereafter that portion is attached through the heat 
separation members 25. 

In a CD hologram unit (forming^the laser diode 2 7 for CDjand 
30 a light detector 34 f or theJTD system together as arrunit, or in 
a DVD hologram unit (formxngj^the laser diode 28 for DVD/^and a light 
detector 34 for the DVD system together as an unit, the provision 
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. of the heat separation member 25 between those elements enables 
protection (thereof from (the) thermal interference between them, 
- and further^ since no shifting of the detection light occurs on 
the optical detector 34 as far as no deformation is caused in the 
5 hologram unit portion, even when the housing portion is deformed 
due to a partial deformation by the heat separation member 25, 
(therefore^ is possible to realize (theXoptical pickup 4 havxng 
high reliability. 

In the present embodiment , further , because £>f the structure} 
10 of the box-like shap^, wherein the laser diode 27 for CD> the laser 
diode 2 8 for DVD; and the optical detector 34 are provided on the 
bottom wall of the pickup housijgjJ24, thereby surrounding the 
optical pickup 4^(By} the side walls,vin every direction £hereoJ, 
(therefore) it is possible to improve the rigidity of the pickup 
15 housing 240 remarkably. For example, improvemen^ts^can be obtained 
foi£the rigidity of the pickup housing 24 agains^(ben§ and/or twistj" 
and on the vibration characteristics due to local deformation, 
or the like, and also relative positional shifting and/or angular 
shifting between the optical elements due to the deformation in 
20 the static pickup housing 24 can be suppressed. 

According to ^those^embodiment , it is possible to protect 

the elements from (the) thermal interf ( e ^^ c ^ e | w ^3L5^^ thereb y 
protecting those elements from deterioration (ori^the lifetime 
thereof. With this, it is possible to providej(fche) optical pickup 
25 4 having high reliability. Also, an improvement can be obtained 
(o^the reliability ^it^Jthedisc driving apparatus, in which such 
(the^pptical pickup is ^§pplie^. 

Next, by referring to Figs. 4(a) to 4 (d ) ^explanation will 
be given (on the structure, for)Jthe heat flow-through (arrows in 
30 the figure indicate the heat flows within the optical pickup housing 

members) and (for)thermal separation within the pickuphousing 2\,ob~^ 
with the functions and effects thereof . Herein, (the^explanation 
is given (ori^the case^ assuming that^the heat-generating elements 
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within the optical pickup 4 are the laser diode 27 for CD,, the 
laser diode for DVI^, the laser driver circuit board 29 for the 
CD and the driver coil equipped with the objective lens driver 
26, as shown in the;t(f_igure)* 

5 Fig. 4(a) shows the thermal flow-through (the flow of Tieatj 

within theoptical pickup housing^embers)) from the heat-generating 
elements when operating within ^thejjj optical pickup 4^ but) having 
no thermal separation strijctAire therein. In general, (a^/dutput 
of the laser diode 2 7 or 2 8^(comes to be) very large when recording 

10 information on the disc 1, comparwg to the case of reproducing 
information on the disc 1 . In the case of fch§jpVD-ROM.corresponding 
toiJthe} CD-R/R^_the laser diode 28 for DVD^is^only for (the us|) 
£5f) reproducing^, exclusively^ however^ the lajer diode 27 for CD A C 
is used for both £Eh^ recording/reproducing ,/ therefore^ the heat 

15 generation from the laser diode 2 7 is large, in particular when 
recording. Also, the laser driver circuit boarj 29 provided within 
the housinq is electrically connected with the laser diode. 27, . 
andjthey should be disposed Neighboring) to each other (betaking 
noises and unnecessary radiation into the consideration. For this 

20 reason, \the) thermal interference occurs due to the mutual heat 
generation between the laser diode 2 7 for CDiand the laser driver 
circuit 19 for the CD, (and^that portion comes to be (the^condition ^jbLr 
of being saturated thermally. Thus, it results intftfr (the rise-up)^ 
[o£)temperature of^p^ti^n^gf^the laser diod<| 27 , thereby bringing 

25 aboul^thejdeteriorat'ionfofjthe lifetime of the laser diode 27 and/or 
malfunctions on the laser driver circuit board or each of the circuit 
boards provided with the apparatus . Also, (Ehe) thermal interference 
occurs due to heat radiation from the laser diode 2 8 for DVD/and 
the driver coil equipped within the objective lens driver 26, 

30 participating with the other heat-generating elements, and it 
causes (the) thermal deformation [oi^jthe housing through thermal 
distribution within the pickup housing 24, etc. The thermal 
deformation of the housing brings about (th§)^relative optional 
shifting and (the] angular shifting, etc., between the optical 

35 elements, thereby causing deterioration [on] ^1 the optical 
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characteristics ( i . e^yjth^shif ting of the optical axis, and jthe)j=^ 
positional shifting of^jaft optic point on the optical detector) . 

Fig. 4(b) shows a principal idea of the present invention, 
.in.which each of the heat-generating elements is separated within 
5 ^{thi^ inside of the optical pickup 4 , and the heat separation members 
25 are provided for separating those heat-generatiing elements, 
respective]^. With^those heat separation members 25, (being\made 
of gh%materialj([being| smaller (in the] thermal conductivity than 
that of the housing, (th^Tthermal separation can be obtained. Also, 

10 withfdeterminirvglthe volume of the housing po.rtionD being defined 
by enclosingywith the heat sepa^a^JLon members 25{^dependiBJ# upon 
the heat generation amount of |thg) heat-generating element, it is 
possible to bring the pickup housing 24 as a whole into(th<^condition 
of |bexn^almo^j^niform(In th^ thermal distribution therein. (with)4^ 

15 this^ (the loca^jheat distribution can be eliminated, so that the 
housing can be reduced down in temperature as a whole. 

Fig. 4(c) shows a variation of the heat separation member 
25 provided within the optical pickup 4 . The heat separation member 
25 is disposed in the present variation, so that the laser diode 
20 27 for CD/^and the laser driver circuit board 29 for the CD are 
separated from each other. Also, this heat separation member 25 

is further elongated^ so as to separate the laser diode 28 for 

^ r 3 

DVDj^from the ob jective^leps ^driver 26^ in the structure thereof]. 

With such gli^^tructure(o£]^ke present variation, as was mentioned 

25 (In the] above, the heat separation member 25 is provided for 

separating {between} the laser diode 27 for CD/^having the largest 

heat generation amount^ and the laser driver circuit board 29 for 

the CD, thermally, thereby protecting them from (theQ thermal 

interference therebetweenT,Vandjthe heat flow f rom/the]each element 

30 is(^tected^nj^^ tcJ^the heat se^ir|ijon member 



25, thereby (enabiihg^to use the pickup housing z4 j^s^_he)|heat 
radiation member^ effectively. In this case, (the) thermal 
interference between the laser diode 27 for CDiand the laser diode 
2 8 for DVD, or between the laser driver circuit boai2t2 9 for CDa 

a A 
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and the objective lens driver 2 6 is small, £ rom^the positional 
relationships between the heat generation amount from the 
respective elements and the distance between them (or, the 
cross-section* areaQ through which the heat conducts). 

Also, the structure of the variation^mentioned hereiip is 



effective, in particular, in the case where^it is applied $*to 
an optical system having (the^D system or (the^DVD system, wherein 
the optical elements, such as, the laser diodes 27 and 28, the 
optical detector 34 , the prism 31 for guiding detection light from 
10 the laser diode 27 or 28 onto the objective lens of the objective 
lens driver 2 6jT)so as to be irradiated upon the disc 1 at the 
predetermined position thereof Q) and for guiding the reflection 
light from the disc 1 back to the optical detector 34, the mirror 
30, the lens 33, etc. , are installed in the f ormof j^aj^a^e^ements , 
15 respectively. This is[,] because the deformation^s difficult to] 
(be formed/] when (thi) thermal deformation is caused in the pickup 
housinq 24 due to the heat radiation from (the) each heat-source 
element, or when |€he)jivibration characteristic (bent mode, twist 
mode, local deformation mode) is caused due to the rigidity of 
20 the portion of the pickup housing 24, since the portion where the 
optical elements are installed is formed as one unit (no provision 
of the heat separation member 25). If (th%material of the resin 
group or the like is used for the. heat separation member 25, the 
stress accompanying (with] the deformation is concentrated on ^jhis 
25 heat separation member 25, thereby relieving the stress (oh Athe 

portion where the optical elements are attached in advance^ a~) ) 
therefore ^it has an effect to suppress the deformation. 

Fig. 4(d) shows (th^C-C cross-section of the optical pickup 
4 shown in(the)Ficj. 4(c). As apparent from this fiqure^the laser 
30 diode 27 for CD/is provided with^a cut-out portion (|rom)the bottom 



surface of thegortion of th^pickup^sing} 24 , so as to be disposed 
at^h^predetermined position^ thereby to be attached t^ . The laser 
driver circuit board 29 for the CD is attached onto the bottom 
surface of the pickup housing 24. The heat separation member 25 
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is provided between those two \{2 )j elementsQ^however^ according to 
the present variation, with provision of a groove-like cut-out 
on the bottom surface of the pickup housing 24 , the heat separation 
member 25, being made of material {beingjpmaller (in the^ thermal 
5 conductivity than that used for the housing, is inserted into this 
groove portion. Of course, it may be formed with the pickup housing 
2 4 as one unit. Arrows shown in the figure indicate the heat^Jlows 
from the heat-generating elements. Since the cross-sectioi^ area 
of the housinq portion between the elements (i.e., between the 

10 laser diode 27 for CD/and the^ser driver circuit board 29^forjJ 
the CD use) (comes to be smal3}^for the heat separation member 25^, 
the he^t amount flowing through this cross-section also gomes down) 
(£o be)/small, thereby enabling {thej^thermal cut-off between the 
elements . As a result of this , it is possible to protect the el^OGij^s^^j ^ 

15 from ftheTl thermal interference therebetween. Herein, / the . 
cross-s^tio^ area (Es remained a little bft)between the element^, 
but since; jit} is for (theYf orraing fas] one unit, ^hereforej it is also 
possible to completely cut^-of f^by^ the hekt separation member 25 
between them. 

20 In each of those embodiments mentioned above, the heat 

separation member (s) 25 is/are provided in a straight line-like 
mannerQjhowever^the heat separation member (s) 2 5 may ^provided 
with a curved portion, a deleted portion therein, o^mky (be in}(^^ 
such (tjiej^tructure that the cross-sectioifcirea is changed in a 

25 portion thereof. 

According to each of (^os ^embodiment ^[mentioned} above, with 
the provision of the heat separation member ( s ) 25 within the optical 
pickup 4, it is possible to separate the elements, such asQ the 
laser diode 29 and the laser driver circuit board 29, etc.,^^ 
30 generatj^Staj heat when reproducing information on the disc 1 or when 
recording the information on it, thermally within the pickup 
housing 24{7J^ theref ore^it is possible to protect those ejjements 
27 and 29 f rom [th§ thermal interference (therebetwee^. ^it^this^ 
each of those heat-generating elements 27 and 29, being disposed 
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(to be))adjacent t^ e^ch c^jtl^p:, is able to radiate jthej heat stably, 
without having(the hear^radiation effects from the ot ^J <? ^ I ^^Q; 
thereforejit is possible to protect it f rom (the) deterioration {oft}^ 
the lifetime thereof. Also, with provision of the heat separation 
5 member 25^ by taking the heat generation amount of the 
heat-generating elements 2 6 to 2 9 and the heat radiation volume 
in the housing members into the consideration^ .it is possible to 
obtain (thg^uniform change in temperature fbfjAthe pickup housing 
24, thereby ^enabling the protection oljjtne pickup housing 24 from 

10 ]the\thermal deformation due to the local temperature distribution 
therein. As a result [of thijj, the detection light; emitted from 
the laser diode 27 or 28 is guided onto the disc 1 , and{Lt is preventeH^ 
|from the^relative positional shift and/or the shift in inclination, 
etc. , within the optical elements, such as, the prism, the mirror, 

15 the lens, etc., for guiding the reflection light from the disc 
1 onto the optical detector 3 4/. In the disc driving apparatus using 
such (the^optical pickup, it is possible to protect the circuits 
f rom (th^malf unction thereof, and also obtain an improvement (on]^ 
the reliability of fcJie. apparatus, thereby providing {the^disc 

20 driving apparatus|{With the} high definition. 

As was fully explainedfln th^ above, according to the present 
invention, it is possible to reduce the thermal interference 
between the heat-generating elements disposed [to bej adjacent to 
each other in the optical pickup, so as t£> prevent the 
25 heat-generating elements from being deteriorated (In)the lifetime 
thereof, thereby obtaining[th^disc driving apparatus having^high 
reliability. 

— Also^according to the present invention, it is possible to 

reduce the thermal interference between the heat-generating 

30 elements disposed^) bejadjacenttoeachother in theoptical pickup, 
so as to .prevent,, the heat-generating elements from being 
deteriorated^in the lifetime thereof , and also to make the shifting 
of the detection light small, so as to improve the accuracy in 
the operation of reproducing or reproducing/recording, thereby 



obtaining fthefcdisc driving apparatus having^high reliability and 
gem^ y capable of £the) high definition reproducing or 
reproducing/recording . 

Further, according to the present invention, it is possible 
to reduce the thermal interference between the heat-generating 
elements disposed^to be)ad jacent to each other in the optical pickup, 
so as to prevent, the heat-generating elements from being 
deteriorated^in the lifetime thereof, and also to maintain the 
strength of the pickup housing, so as to improve the accuracy in 
the operation of reproducing or reproducing/recording, thereby 
obt^ir^ir>g(th^^isc driving apparatus havingj^iigh reliability and 
(Being) /capable of (the) high definition reproducing or 
reproducing/recording. 
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What is claimed is: 
1. A disc driving apparatus, comprising: 
a housing of a disc drive; 

a rotation mechanism [being receivedj^within said housing 
5 (and) for rotating a disc; 

an optical pickup mechanism (being receivedU within said 
housing gand) for reproducing or reproducing/recording [of] 
information on the discQj wherein(T) 

said optical pickup mechanism has an optical pickup and 
10 a driving mechanism for driving said optical pickup in j radial 
direction of said disc; 

said optical pickup comprises a pickup housing made of metal , 

in which are mounted a laser diode emitting [ajdetection light for 

reproducing or recording (the) information on said disc, a laser 

15 driver circuit board for controlling said laser diode, an objective 

lens driver for guiding the detection light emitted from/to a 

A . 

predetermined position on said disc and for guiding reflection 
light from said disc onto an optical detector, optical parts£) 
including a lens , a prism, a mirrorjtlierein), and an optical detector 
20 for detecting said detection light; and 

Jsaid^ickup housing mounts] said laser diode and said laser 
driver circuit b^rd^wit^^onnedtinglihem thermally£jto be disposed 
(ln) ad jacentjwit^each other, while providing a thermal separation 
portion for thermally separating[betweenjsaid laser diode and said 
25 laser driver circuit board. 

2 . A disc driving apparatus as defined in the claim 1 , wherein 
said thermal separation portion comprises a dividing portion formed 
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with either one of a slit portion or a recess gutter, for dividing 
said pickup housing^disposed between said laser diode and said 
laser driver circuit board, and a heat separation member disposed 
in said dividing portion. 

5 3 . Adisc driving apparatus as defined in the claim 2 , wherein 

said pickup housing is made of metal material having good thermal 
conductivity, [Including aluminum, magnesium, zincTj and said 
thermal separation portion is formed by filling resin material 
into the separation portion of said pickup housing, thereby to 
10 form them in one body. 

4. A disc driving apparatus, comprising: 



a housing of a disc drive; 

a rotation mechanism (being receivedj^within said housing 
[andy for rotating a disc; 

15 an optical pickup mechanism (being received^within said 

housing (and) for reproducing or reproducing/recording [of] 
information on the discf,)' wherein{V] 

said optical pickup mechanism has an optical pickup and 
a driving mechanism for driving said optical pickup in/ radial 
20 direction of said disc; 

said optical pickup comprises a pickup housing made of metal , 
in whichj^jjre mounted a laser diode for emitting ^detection light 
for use(pf)(a CD, so as to reproduce or record (the] information on 
s^id disc, a laser diode for emitting a detection light for use 
25 (pi^a DVD, so as to reproduce or record £thej information on said 
disc, a laser driver circuit board for controlling said laser diode 
for usejof th§jCD , an objective lens driver for guiding the detection 
light emitted from /to a predetermined position on said disc and 
for guiding reflection light from said disc onto an optical detector, 
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optical parts^J including a lens, a prism, a mirror (thereiry, and 
an optical detector for detecting said detection light; and 

(said pickup housing jr^nts) said laser diode for use^f th^ 
CD, said laser diode for useifof th§LDVD, said.laser driver circuit 
5 ^board and said objective lens driverQ^with [c^jiecting them) 
1^, wherein said laser diode for use Jof ^the^CD and said 
laser driver circuit board are disposed^Lr^ad jacent^itEeach other , 
(while providing^ a thennals|^ar at ion port ionji for ther^JLly 
separatingjbetween a sid^omsaid laser diodes for use (of th§&CD 
10 andtthS DVD and(S side ofksaid laser driver circuit board and said 
objective lens driver^. f * 1 

5 . A disc driving apparatus as defined in the claim 4 , wherein 
the prism and the mirror of said optical portions and said optical 
detector ^ar^ disposed a side ^ein^ nearer to said laser diodes 

15 for use^f thdjCD and(Oi^ DVD than^said thermal separation portion. 

6 . Adisc driving apparatus as defined in the cla^^w^erein 
said thermal separation portion is provided^ so as to^ separate 
either one of between said laser diode for use of the CD and said 
laser diode for use of the DVD , and between said laser driver circuit 

20 board and said objective lens driver^ thermallyj* 

7. A disc driving apparatus, comprising: 
a housing of a disc drive; 

a rotation mechanism (feeing receivedj^within said housing 
£and)for rotating a disc; 

25 an optical pickup mechanism (being received^within said 

housing [and] for reproducing or reproducing/recording £of) 
information on the discQ' wherein(:} 



said optical pickup mechanism has an optical pickup and 
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a driving mechanism for driving said optical pickup in), radial 
direction of said disc; 

said optical pickup comprises a pickup housing made of metal , 
in which are mounted a laser diode for emitting£a}detection light 
5 for use^a CD, so as to reproduce or record the information on 
sa^d disc, a laser diode for emitting ja)detection light for use 
(of^a DVD, so as to reproduce or record ^.he) information on said 
disc, a laser driver circuit board for controlling said laser diode 
for use/of th^jCD, an objective lens driver for guiding the detection 
10 light emitted to a predetermined position on said disc and for 
guiding reflection light from said disc onto an optical detector, 
optical partsjT) including a lens, a prism, a mirror (^ereiri), and 
an optical detector for detecting said detection light; and 



a said pickup housing is defined by a sidewall formed all 
15 around ithereof and a bottom wall, and said laser diodes for use 

(of thc§)j,CD and (th^JlDVD, said laser dx i^r^cj.rq^^ board and ^s^d^^j^^^ 
objective lens driver are mounted thereinQ *with ^he^ii^ll^)^ 
(connecting thereamongj, wherein said laser diode fo^^sej|^f th^ 
CD and said laser driver circuit^Doard are disposec^(?n) ac^iac^|it^ 
20 fwitraeach other, (while providin^a thermal separation portior^for 
thermally separating (between a side of) said laser diodes for use 



(of the)jCD and^th^DVD and(a side^f)^said laSe^dri^ver circuit board 
and said objective lens drive^. \ 



8. An optical pickup, comprising: 



25 a laser diode for emitting (a) detection light, so as to 

reproduce or record information on a disc; 

a laser driver circuit board for controlling said laser 

diode; 

an objective lens driver for guiding the detection light 
30 emitted from to a predetermined position on said disc and for guiding 
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reflection light from said disc onto an optical detector; 



optical part^ including a lens, a prismfthereinj^a mirror 
^thereii^; \and) 

an optical detector for detecting said detection light; 

5 and 

a pickup housing made of metal material, in which said 
above-mentioned^are mounte^ whereirf) 

(said pickup housing mounts] said laser diode and said laser 
driver circuit b^rd^with^onnecting them tj|^rinally7|f o be disposed 
10 (Ir^ ad jacent^^jit l^^each other, (while providing a thermal separation 
portionifor thermally separatingfbetweenj said laser diode and said 
laser driver circuit boarc^. 1 1 \ 

9. An optical pickup, comprising: 

a laser diode for emitting (a) detection^ light , so as to 
15 reproduce or record information on a dlsq; . , / 1' ^ ^ 

a laser driver circuit board for controlling said laser 

diod^; 

an objective lens driver for guiding the detection light 
emitted from/to a predetermined position on said disc and for guiding 
20 reflection light from said disc onto an optical detector; 

optical partsQ including a lens, a prism jthereifl,^a mirror 
(there ir^; [and) 

an optical detector for detecting said detection light; 

and 



25 



a pickup housing made of metal material, in which said 



4 
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4 



above-mentioned^ are mountedQj whereir^r^j 



10 



[said pickup housing mauntsjsaid laser diode for us^[bf the/ 
CD, said laser diode for usejvgf theJJDVD- said laser driver circuit 
board an£ said objective lens driver£)^with [connecting them] 

^hermall^i wherein said laser diode for use (of th^^CD and said 
laser driver cirou^t board are disposed ^ii^ad jacent^^^each other, 

(while providingT^^ ^ 
separating/between [ a sid4 oflsaid laser diodes for use 6f th^/CD 
and^^hejDVD and ja side of^said laser driver circuit board and said 
objective lens driver. 
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I ABSTRACT OF DISCLOSURE 



In a disc driving apparatus, wherein a laser diode^ijand 
a la^^r^ri^e^^^c^jp board^2 9\are jrnounted on a pickup housing 
|2^ f .being connected with thermally^anctydisposed ad jacent jwitl^each 
5 other, (andj a heat separation member £^5} is provided between the 
laser diode/^^and the laser driver circuit board^29] f o3^the±inal 
separation therebetween, thereby reducig^^ ^Jthe thermal 
inte^er^n^gjbetween the he^^geij^^i^^ [disposed to b^ 

ad jacent A in the optical pickupC so ajato^roteat the heat-generating 
10 elements from being detferiorate^&njlif etime thereof, as well as 
improve the reliability thereof. 



